Role of glutathione peroxidase in the ontogeny of hippocampal oxidative stress and kainate seizure sensitivity in the genetically epilepsy-prone rats.
Oxidative stress may contribute to epileptogenicity in genetic models of epilepsy. To address this, we examined the enzymatic activity of cytosolic Cu/Zn superoxide dismutase (SOD-1), mitochondrial Mn superoxide dismutase (SOD-2), and glutathione peroxidase (GPx) in the developing hippocampus of genetically epilepsy-prone rats (GEPR-9s). We also measured changes in the GSH/GSSG ratio, lipid peroxidation, and protein oxidation at post-natal days (PD) 7, 30, and 90, respectively. Compared with control Sprague-Dawley (SD) rats, GEPR-9s showed similar SOD-1 and SOD-2 activity but lower GPx activity. Epilepsy-prone rats also showed lower GSH/GSSG ratios than controls, and more lipid peroxidation (as measured by malondialdehyde levels) and protein oxidation (as measured by carbonyl levels). Treatment with kainic acid (KA) resulted in more pronounced seizures, less GPx activity, and lower GSH/GSSG ratios in GEPR-9s than in controls, but KA did not significantly affect SOD-1 or SOD-2 activity, suggesting that GEPR-9s do not compensate for reduced GPx activity by increasing SOD. Moreover, KA treatment resulted in significantly a lower GSH/GSSG ratio and GPx-like immunoreactivity and higher malondialdehyde and carbonyl levels in GEPR-9s than in controls. These findings were more evident in GEPR-9s at PD 90 than at PD 30, indicating that oxidative stress is age-dependent. Double-labeling immunocytochemical analysis demonstrated co-localization of GPx-immunoreactive glia-like cells and reactive astrocytes, as labeled by glial fibrillary acidic protein (GFAP). This suggests that mobilization of astroglial cells for synthesis of GPx protein is a response to KA insult, intended to decrease the neurotoxicity induced by peroxides. These responses were more pronounced in control SD rats than in GEPR-9s. Our results suggest that impairment of the GPx (including glutathione)-mediated antioxidant system contributed to epileptogenesis in GEPR-9s.